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Informatics Analysis of Cross-Reactivity of Food Allergens in South Asian Cuisine Veena Agusala, Chitra Dinakar, MD FAAAAI, and Deendayal Dinakarpandian, MD PhD; Stanford University, Stanford, CA. RATIONALE: Food allergy in South Asians is rising worldwide but there is limited understanding of the allergenicity of ethnic foods. Knowledge of the allergens and their cross-reactivity could significantly improve the management of food allergy in consumers of South Asian cuisine. METHODS: Based on a Pubmed literature review of 1343 publications documenting allergenicity of South Asian food allergens, we compiled a cumulative matrix of the number of independent reports of allergenicity and cross-reactivity. We compared the frequency of cross-reactivity with the taxonomic separation between food species. For cross-reactive species, we examined the list of known allergenic proteins to highlight the probable molecular basis of cross-reactivity. RESULTS: Based on our informatics analysis, we report the following categories of ethnic foods in South Asian diets: a) unlikely to be allergenic (e.g., horse gram, bitter gourd); b) allergenic in isolation (e.g., eggplant, sapota); c) allergenic with reports of cross-reactivity (e.g., chickpea with pea, lentil, pigeon pea, peanut, soybean, kidney bean, black gram, sesame). We created a phylogenetic tree of South Asian foods to serve as an evolutionary guide to cross-reactivity. We provide a putative list of allergenic molecules that are likely to be the basis of the observed crossreactivity (e.g., vicilin, cupin family). CONCLUSIONS: Based on published literature, we have summarized allergen cross-reactivity in South Asian cuisine. While our results need further biological and clinical validation, our novel findings have the potential to guide care (e.g., diagnosis, avoidance, desensitization) in all food-allergic individuals who ingest South Asian foods, either occasionally or habitually. RATIONALE: Studies have shown that Phaseolus vulgaris is a major sensitizer in Indian population. In the present study, cysteine protease from P. vulgaris was cloned, expressed and purified for immunobiochemical studies. METHODS: In silico approach was employed to study allergenicity of P. vulgaris sequences from NCBI and cysteine protease was selected for studies. Synthetic gene was subcloned into pET28a+ vector and affinity purified. Purified protein was tested for IgE binding using patients' sera. Homology modelling was used to generate three dimensional model for cysteine protease and B & T-cell epitopes was identified using in silico tools. RESULTS: Allergenicity assessment showed that cysteine protease shared 56-70% identity with Act d 1, Act c 1, Car p 1, Ana c 2 and Der f 1 allergens. Furthermore, multiple sequence alignment revealed homology of conserved motifs. Cysteine protease was cloned, expressed and purified which resolved at 42 kDa. Nine out of twelve patients' sera showed IgE binding with purified protein. Ricinus communis protease was used as template for homology model having 63% homology. Model showed overall quality factor of 96% in ERRAT and PROCHECK for the model showed that 92% of the residues were in most favourable regions of Ramachandran plot. However, the model requires loop refinement for discontinuous epitopes. Ten linear B-cell epitopes were predicted using in silico tools. CONCLUSIONS: Cysteine protease was identified as allergen from P. vulgaris and showed significant identity with known allergens. Threedimensional homology model was generated for cysteine protease and ten B-cell epitopes were identified by in silico tools.
